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Figure 5. Boeing Developmental Center Storm Drain
Basin and Outfall Location
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Figure 7. Suspended Solids Filtration Unit
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Figure 8. Modified Ecology Sediment Trap
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Table 1

Stormwater Outfall Information

!|Owner RI Outfall # Name Easfing” Northing™ | Elevation (ft MLLW) | Outfall Diameter (inch)| Opening Cover
||City of Seattle 2095 Norfolk CSO/SD 1278630.9 190180.0 5.11 84 Tidegate
||King County 2062 KCIA SD#2 1276177.3 194741.8 7.29 48 None
||Port of Seattle 2220 Port T-115 SD 1268617.0 202385.0 5.38 24 None
|[The Boeing Company 2088 Boeing Developmental Center SD 127694.2 191734.2 7.01 36 Flapper

Notes:

1. Washington State Plane North, NAD 83, feet

MLLW = mean lower low water
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Table 2
Storm Drain Access Location Information

Elevation of Drain Bottom

Depth to Drain

||Owner RI Outfall # Name Easting1 Northing1 (feet MLLW) Bottom (feet) Manhole Marking
"City of Seattle 2095 Norfolk CSO/SD 1279329.6 190822.9 9.1 11.7 Pacific Foundry Co., Seattle
||King County 2062 KCIA SD#2 1276793.5 195076.6 7.3 8.5 DRAIN

||Port of Seattle 2220 Port T-115 SD 1268538.7 202443.6 5.4 12.75 DRAIN

||The Boeing Company 2088 Boeing Developmental Center SD 1277630.6 191977.4 7.1 11.33 DRAIN

Notes:

1. Washington State Plane North, NAD 83, feet
MLLW = mean lower low water
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Table 3
Event-based Sample Collection

Seasonal Equipment Sample
Analyte Event1| Event2 | Event3| Event4 | Event5| Event6 | Event7 | Event 8 | Baseflow 1 | Baseflow2 | Composite Rinseate Totals
Stormwater
TOC 4 4 4 4 4 4 4 4 4 4 - -- 40
DOC 4 4 4 4 4 4 4 4 4 4 - -- 40
[[rss 4 4 4 4 4 4 4 4 4 4 - - 40
|[Hardness 4 4 4 4 4 4 4 4 4 4 - - 40
pH 4 4 4 4 4 4 4 4 4 4 -- -- 40
Alkalinity 4 4 4 4 4 4 4 4 4 4 - - 40
[Anions (CL, NO3, SO4) 4 4 4 4 4 4 4 4 4 4 - - 40
VOCs 4 4 4 4 4 4 4 4 4 4 - -- 40
SVOCs 4 4 4 4 4 4 4 4 4 4 -- 2 42
SIM SVOCs 4 4 4 4 4 4 4 4 4 4 - 2 42
Pesticides 4 4 4 4 4 4 4 4 4 4 -- 2 42
[lPCB Aroclors 4 4 4 4 4 4 4 4 4 4 -- 2 42
[[Metals Total 4 4 4 4 4 4 4 4 4 4 -- 2 42
|[Metals Dissolved 4 4 4 4 4 4 4 4 4 4 - 2 42
Filtered Suspended Solids
Grain Size 4 4 4 4 4 4 4 4 4 4 - -- 40
Total Solids 4 4 4 4 4 4 4 4 4 4 - - 40
SMS Metals 4 4 4 4 4 4 4 4 4 4 - -- 40
PCB Aroclors 4 - 4 - 4 - 4 - 4 - - - 20
[lsvocs 4 - 4 - 4 - 4 -- 4 -- -- 20
[[Dioxin/Furan Congeners 4 - - 4 4 - - 4 4 - - - 20
PBDEs - 4 4 - - 4 4 - - 4 - - 20
Sediment Trap Solids
TOC - -- -- -- -- -- -- - - - 4 - 4
Total Solids -- -- -- -- -- -- -- -- -- -- 4 -- 4
Grain Size - - - - - - - - - - 4 - 4
[[SMS Metals - - - - - - - - - - 4 - 4
PCB Aroclors - - - - - - - - - - 4% - 4*
SVOCs -- -- - - - - - - - - 4* - 4*
SIM SVOCs - - - - - - - - - - 4 - 4
Pesticides -- -- -- -- -- -- -- -- -- - 4% - 4%
[[Dioxin/Furan Congeners - - - - - - __ — — - ) - e
[lPBDES - - - - - - - - - - 4* - 4*
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Event-based Sample Collection

Table 3

Catch Basin Solids

TOC -- -- -- -- -- -- -- -- -- -- 8 -- 8
Total Solids -- -- -- -- -- -- -- -- - - 8 - 8
Grain Size - - - - - - - - - - 8 - 8

[[SMS Metals - - - - - - - - - - ) - )
PCB Aroclors - - - - - - - - - - 8 - 8
SVOCs -- -- -- -- -- -- -- -- -- -- 8 -- 8
SIM SVOCs - - -- - - -- - - - - 8 _- 8
Pesticides -- -- -- -- -- - - - - - 8 - 8

[[Dioxin/Furan Congeners - -- - - - - - - - - 3 _ )

lPBDES - - - - - - - - - - 8 - 8
Notes:

* Parameter will be analyzed if sufficient material is collected.
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Table 4
Whole Water Sample Analytes

Analyte Analytical Method MDL Acute Chronic
Conventionals
Total Suspended Solids (TSS) (mg/L) EPA160.2 2 - -
pH 150.1 0.01 Units®
Hardness 6010B 0.332
Alkalinity 310.1 0.37 - -
Chloride 300 0.1 - -
Nitrate 300 0.01 - -
Sulfate 300 0.13 - -
Total Organic Carbon (TOC) 415.1 0.15 - -
Dissolved Organic Carbon (DOC) 415.1 0.12 - -
TSS 160.2 1.02 - -
Metals uag/L ug/L
Arsenic EPA200.8 0.07 691 361
Arsenic (dissolved) EPA200.8 0.1 69 36
Cadmium SW6010B 0.3 42.31 9.31
[[Cadmium (dissolved) SW6010B 0.2 42 9.3
[[chromium SW6010B 2.4
[[Chromium (dissolved) SW6010B 34 - -
[[Copper SW6010B 0.6 5.81 3.71
[[Copper (dissolved) SW6010B 0.3 4.8 3.1
[|Lead SW6010B 1 2201 8.51
[|Lead (dissolved) SW6010B 1 210 8.1
[[Mercury SW7470A 0.02 211
[[Mercury (dissolved) SW7470A 0.01 1.8 0.025
[[Nickel SW6010B 3 7471 8.31
Nickel (dissolved) SW6010B 4 74 8.2
Selenium EPA200.8 0.1 2911 711
Selenium (dissolved) EPA200.8 0.33 290 71
Silver SW6010B 0.4 2.21 -
Silver (dissolved) SW6010B 0.4 1.9 -
Zinc SW6010B 0.4 951 861
Zinc (dissolved) SW6010B 7 90 81
Pesticides pg/L ug/L
Alpha-BHC SWa8081 0.014
Beta-BHC SWa8081 0.033
[[Gamma-BHC (Lindane) SW8081 0.015 0.16
[[Detta-BHC Sw8081 0.021
Heptachlor Sw8081 0.011 0.053 0.00363
Aldrin SW8081 0.02 0.71 0.00193
Heptachlor Epoxide Sw8081 0.008
Gamma Chlordane SwW8081 0.008 0.09 0.0043
/Alpha Chlordane SwW8081 0.027 0.09 0.0043
Endosulfan | SwW8081 0.008 0.034 0.0087
4,4'-DDE SW8081 0.018 0.13 0.0013
Dieldirin SW8081 0.014 0.71 0.00193
[[Endrin Sw8081 0.052 0.0373 0.00233
Endosulfan Il SW8081 0.027 0.034 0.00873
4,4'-DDD SW8081 0.031 0.13 0.0013
Endrin Aldehyde SW8081 0.033 - —
[|4.4-DDT Sw8081 0.031 0.13 0.0013
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Table 4

Whole Water Sample Analytes

Analyte Analytical Method MDL Chronic
Endosulfan Sulfate SwW8081 0.022 0.00873
[[Endrin Ketone SwW8081 0.025
[[Methoxychior SW8081 0.131
[[Hexachlorobutadiene SW8081 0.01 -
Hexachlorobenzene Sws8081 0.009 -
Toxaphene Sw8081 0.22 0.00023
Low Molecular Weight Polycyclic Aromatic Hydrocarbons (PAHSs) ug/L
Naphthalene Sws8270D* 0.42
Acenaphthylene sSws8270D* 0.45 -
Acenaphthene sSwW8270D* 0.49 —
Fluorene sw8270D* 0.5 ---
Phenanthrene sSwWs8270D* 0.45 -
Anthracene sSwWs8270D* 0.46 —
2-Methylnaphthalene sws270D* 0.32 -
High Molecular Weight PAHs ug/L
"Fluoranthene SW8270D* 0.59 —
[[Pyrene Sw8270D" 0.34
[[Benzo(a)anthracene swg270D* 0.58 -
[[chrysene Sw8270D* 0.51
"Benzoﬂuoranthenes SW8270D* 0.41 .
[[Benzo(a)pyrene Sw8270D* 0.48
"Indeno(1,2,3-c,d)pyrene SW8270D* 0.39 .
[[Dibenzo(a h)anthracene swg270D* 0.38 -
[[Benzo(g.h,)perylene swg270D* 0.3 -
Chlorinated Benzenes ug/L
1,2-Dichlorobenzene sSwW8270D* 0.42 -
1,4-Dichlorobenzene sSwWs8270D* 0.42 -
1,2,4-Trichlorobenzene sSwWs8270D* 0.44 -
Hexachlorobenzene sws270D* 0.61 -
[[Phthalate Esters pg/L
"Dimethyl phthalate SW8270D* 0.49 .
"Diethyl phthalate SW8270D* 0.49 .
"Di-n-butyl phthalate SW8270D* 0.46 .
"Butyl benzyl phthalate SW8270D* 0.4 .
||Bis(2-ethy|hexy|)phtha|ate SW8270D* 0.45 .
[[Di-n-octyl phthalate swg270D* 0.51 -
[[onizable Organic Compounds pg/L
Phenol swg270D* 0.39
2 Methylphenol sSwW8270D* 0.4 -
4 Methylphenol Sws8270D* 0.34
2,4-Dimethylphenol sSws270D* 0.35
Pentachlorophenol sSwW8270D* 2.4 —
"Benzyl alcohol SW8270D* 13 .
Benzoic acid Swsg270D* 3.7
Volatile Organic Compounds ug/L
Trichloroethene SW8260C 0.076 —
1,1,1,2-Tetrachloroethane SW8260C 0.068 -
1,1,2,2-Tetrachloroethane SW8260C 0.067 -
Ethylbenzene SW8260C 0.094 -
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Table 4
Whole Water Sample Analytes

Analyte Analytical Method MDL Acute Chronic
m, p-Xylene SW8260C 0.144 - -
o-Xylene SW8260C 0.057 - -
Vinyl Chloride SW8260C 0.075 - -
Methylene Chloride SW8260C 0.391 - -
Chloroform SW8260C 0.081 - -
1,2-Dichloroethane SW8260C 0.075 - -
Bromodichloromethane SW8260C 0.053 - -
1,2-Dichloropropane SW8260C 0.093 - -
cis-1,3-Dichloropropene SW8260C 0.058 - —
Dibromochloromethane SW8260C 0.212 - -
1,1,2-Trichloroethane SW8260C 0.035 - -
Benzene SW8260C 0.056 - -
Tetrachloroethene SW8260C 0.088 - -
Toluene SW8260C 0.058 - -
Chlorobenzene SW8260C 0.042 - -
Polychlorinated Biphenyl Aroclors (PCBs) pg/L ug/L
Aroclor-1221 8082 0.01 _ _
Aroclor-1232 8082 0.01 _ _
Aroclor-1242 8082 0.01 - —
Aroclor-1016 8082 0.01 - —
Aroclor-1248 8082 0.01 - —
Aroclor-1254 8082 0.01 - —
Aroclor-1260 8082 0.01 - —
Aroclor-1262 8082 0.01 _ _
Aroclor-1268 8082 0.01 _ _
Total PCBs Sw8082 0.01 10 0.03
Miscellaneous Compounds ug/L pg/L
[[pibenzofuran SwW8270D* 0.31 - -
[[Hexachlorobutadiene SwW8270D* 0.59 - -
[[N-Nitrosodiphenylamine SW8270D* 0.46 - —
Notes:

1. WAC 173-201A-240 Table 240(3) only provides criteria for dissolved metals. Criteria presented for total metals in the above
table were back calculated using the provided conversion factors. Total metals criteria should be used only as estimates.

2. Reporting limit listed in place of method detection limit.
3. Marine surface water criteria are less than ARI standard MDLs
4. Selected ion monitoring may improve the sensitivity of USEPA Method 8270D and is recommended in cases when detection

limits must be lowered to human health criteria levels or when TOC levels elevate detection limits above ecological criteria levels.
See PSEP Organics Chapter, Appendix B — Guidance for Selected lon Monitoring (1997d).
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Table 5

Stormwater Solid Sample SMS Analytes

Analyte Prep Method* A'\;:zg:;?l MDL 3* SQs CsL
Conventional Parameters
Total Solids (%) 160.3 0.1 — —
Grain Size ASTM/Sedigraph - --- -—-
Metals mg/kg mg/kg
Arsenic PSEP/3050B 6010B/6020 19 57 93
Cadmium PSEP/3050B 6010B/6020 1.7 5.1 6.7
[[chromium PSEP/3050B 6010B/6020 87 260 270
[[Copper PSEP/3050B 6010B/6020 130 390 390
[|Lead PSEP/3050B 6010B/6020 150 450 530
Mercury 7T471A [245.5 0.14 0.41 0.59
Silver PSEP/3050B 6010B/6020 2 6.1 6.1
Zinc PSEP/3050B 6010B/6020 137 410 960
lonizable Organic Compounds pg/kg ug/kg
Phenol 3540C/3550B 8270D 20 420 1200
2 Methylphenol 3540C/3550B 8270D 6 63 63
4 Methylphenol 3540C/3550B 8270D 20 670 670
2,4-Dimethylphenol 3540C/3550B 8270D 6 29 29
Pentachlorophenol 3540C/3550B 8270D 61 360 690
[[Benzy! alcohol 3540C/3550B 8270D 6 57 73
Benzoic acid 3540C/3550B 8270D 100 650 650
LAET 2LAET
Low Molecular Polycyclic Aromatic Hydrocarbons (LPAH) pa/kg ug/kg
Naphthalene 3540C/3550B 8270D 20 2100 2100
[Acenaphthylene 3540C/3550B 8270D 20 1300 1300
[Acenaphthene 3540C/3550B 8270D 20 500 500
Fluorene 3540C/3550B 8270D 20 540 540
Phenanthrene 3540C/3550B 8270D 20 1500 1500
[Anthracene 3540C/3550B 8270D 20 960 960
2-Methylnaphthalene 3540C/3550B 8270D 20 670 670
Total LPAH 5200 5200
High Molecular Polycyclic Aromatic Hydrocarbons (HPAH) pa/kg ug/kg
[[Fluoranthene 3540C/3550B 8270D 20 1700 2500
[lPyrene 3540C/3550B 8270D 20 2600 3300
[[Benzo(a)anthracene 3540C/3550B 8270D 20 1300 1600
[[chrysene 3540C/3550B 8270D 20 1400 2800
[[Benzofluoranthenes 3540C/3550B 8270D 20 — —
[[Benzo(a)pyrene 3540C/3550B 8270D 20 1600 1600
[[Indeno(1,2,3-c,d)pyrene 3540C/3550B 8270D 20 600 690
[[Dibenzo(a h)anthracene 3540C/3550B 8270D 20 230 230
Benzo(g,h,i)perylene 3540C/3550B 8270D 20 670 720
Total HPAH 12000 17000
Chlorinated Benzenes ug/kg ug/kg
1,2-Dichlorobenzene 3540C/3550B 8270D 3.2 35 50
1,4-Dichlorobenzene 3540C/3550B 8270D 3.2 110 110
1,2,4-Trichlorobenzene 3540C/3550B 8270D 6 31 51
Hexachlorobenzene 3540C/3550B 8270D 12 22 70
[[Phthalate Esters ug/kg ug/kg
[[Dimethyl phthalate 3540C/3550B 8270D 20 71 160
[[Diethy! phthalate 3540C/3550B 8270D 20 200 1200
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Table 5

Stormwater Solid Sample SMS Analytes

Analyte Prep Method* Analyticil MDL 3* SQs CsL
Method
Di-n-butyl phthalate 3540C/3550B 8270D 20 1400 5100
[[Buty! benzyl phthalate 3540C/3550B 8270D 20 63 900
([Bis (2-ethylhexyl)phthalate 3540C/3550B 8270D 20 1300 3100
[[Di-n-octyl phthalate 3540C/3550B 8270D 20 6200 6200
Polychlorinated Biphenyl Aroclors (PCB) ug/kg pg/kg
Aroclor-1221 3540C/3550B 8082 20 — —
Aroclor-1232 3540C/3550B 8082 20 — —
Aroclor-1242 3540C/3550B 8082 20 — —
Aroclor-1016 3540C/3550B 8082 20 — —
Aroclor-1248 3540C/3550B 8082 20 — —
Aroclor-1254 3540C/3550B 8082 20 — —
Aroclor-1260 3540C/3550B 8082 20 — —
Aroclor-1262 3540C/3550B 8082 20 — —
Aroclor-1268 3540C/3550B 8082 20 — —
Total PCBs 3540C/3550B 8082 67 130 1000
Miscellaneous Compounds ug/kg ug/kg
[[pibenzofuran 3540C/3550B 8270D 20 540 540
[[Hexachlorobutadiene 3540C/3550B 8270D 20 11 120
[[N-Nitrosodiphenylamine 3540C/35508 8270D 12 28 40

Notes:

1. Recommended sample preparation methods are: PSEP (1997a,b) and USEPA Method 3050B and 3500 series (sample
preparation methods from SW-846 [USEPA 1986] and subject to changes by USEPA updates).

2. Recommended sample cleanup methods are: Sample extracts subjected to gel permeation chromatography (GPC) cleanup follow
the procedures specified by USEPA SW-846 Method 3640A. Special care should be used during GPC to minimize loss of analytes.
If sulfur is present in the samples (as is common in most marine sediments), cleanup procedures specified by USEPA SW-846
Method 3660B should be used. All PCB extracts should be subjected to sulfuric acid/permanganate cleanup as specified by
USEPA SW-846 Method 3665A. Additional cleanup procedures may be necessary on a sample-by-sample basis. Alternative
cleanup procedures are described in PSEP (1997a,b) and USEPA (1986).

3. MDL, SQS, CSL, LAET, and 2LAET are on a dry weight basis.

4. The recommended MDL is based on a value equal to one third of the 1988 dry weight lowest apparent effects threshold (LAET)
value (Barrick et al. 1988) except for the following chemicals: 1,2-dichlorobenzene, 1,2,4-trichlorobenzene, hexachlorobenzene,
hexachlorabutadiene, n-nitrosodiphenylamine, 2-methylphenol, 2,4-dimethylphenol, and benzyl alcohol, for which the recommended
MDL is equal to the full value of the 1988 dry weight LAET.

Page 2 of 2



Table 6
Dioxin/Furan Congeners and Method Detection Limits

Analyte Analysis Method* Sediment MDL?
2,3,7,8-TCDD 1613B 0.2t0 0.5
1,2,3,7,8-PeCDD 1613B 0.2t0 0.5
1,2,3,4,7,8-HXCDD 1613B 1to5
1,2,3,6,7,8-HXCDD 1613B 1to5
1,2,3,7,8,9-HXCDD 1613B 1to5
1,2,3,4,6,7,8-HpCDD 1613B 1to5
OCDD 1613B 10
Total Tetra-Dioxins (TCDD) 1613B 0.2t00.5
Total Penta-Dioxins (PeCDD) 1613B 1to5
Total Hexa-Dioxins (HXCDD) 1613B 1to5
Total Hepta-Dioxins (HpCDD) 1613B 1to5
2,3,7,8-TCDF 1613B 1to5
1,2,3,7,8-PeCDF 1613B 1to5
2,3,4,7,8-PeCDF 1613B 1to5
1,2,3,4,7,8-HXCDF 1613B 1to5
1,2,3,6,7,8-HXCDF 1613B 1to5
1,2,3,7,8,9-HxCDF 1613B 1to5
2,3,4,6,7,8-HXCDF 1613B 1to5
1,2,3,4,6,7,8-HpCDF 1613B 1to5
1,2,3,4,7,8,9-HpCDF 1613B 1to5
OCDF 1613B 10
Total Tetra-Furans (TCDF) 1613B 0.2t00.5
Total Penta-Furans (PeCDF) 1613B 1to5
Total Hexa-Furans (HXCDF) 1613B 1to5
Total Hepta-Furans (HpCDF) 1613B lto5

Notes:
1. Method 1613 Tetra- through Octa-Chlorinated Dioxins and Furans by Isotope Dilution HRGC/HRMS.

U.S. Environmental Protection Agency, Office of Water, Engineering and Analysis Division. October 1994.
2. MDL is on a dry weight basis in pg/g.
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Table 7
PBDE Congeners and Method Detection Limits

| Analyte Analysis Method® Sediment MDL?
[BR2-DPE-7 1614 13
lBR2-DPE-8/11 1614 15
lBR2-DPE-10 1614 08
lBrR2-DPE-12/13 1614 2.6
lBR2-DPE-15 1614 05
lBR3-DPE-17/25 1614 1.2
[lBrR3-DPE-28/33 1614 1.4
[lBr3-DPE-30 1614 1.8
lBr3-DPE-32 1614 08
lBr3-DPE-35 1614 0.6
lBr3-DPE-37 1614 0.6
lBra-DPE-47 1614 28
lBrRa-DPE-49 1614 038
lBra-DPE-51 1614 08
lBra-DPE-66 1614 1.0
lBra-DPE-71 1614 08
lBra-DPE-75 1614 1.7
lBra-DPE-77 1614 08
lBra-DPE-79 1614 13
[lBr5-DPE-85 1614 05
[lBr5-DPE-99 1614 26
[lBr5-DPE-100 1614 0.9
[lBr5-DPE-105 1614 13
lBr5-DPE-116 1614 1.4
lBr5-DPE-119/120 1614 1.3
lBr5-DPE-126 1614 07
lBr6-DPE-128 1614 1.3
lBr6-DPE-138/166 1614 1.6
[lBr6-DPE-140 1614 1.0
lBr6-DPE-153 1614 06
lBr6-DPE-154 1614 08
lBr6-DPE-155 1614 07
lBr7-DPE-181 1614 1.0
lBr7-DPE-183 1614 05
lBR7-DPE-190 1614 1.4
lBrs-DPE-203 1614 2.0
[lBro-DPE-206 1614 12.3
[lBro-DPE-207 1614 11.0
|[BR9-DPE-208 1614 8.8
|[BR10-DPE-209 1614 124

Notes:

1. Method 1614 Brominated Diphenyl Ethers in Water, Soil, Sediment and Tissue by HRGC/HRMS. U.S.
Environmental Protection Agency, Office of Water, Engineering and Analysis Division. August 2007.
2. MDL is on a dry weight basis in pg/g.
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Table 8

Sediment Trap and Catch Basin Solid Analytes

Analytical Sediment

Analyte Prep Method Method MDL LAET 2LAET
Conventional Parameters

Total Organic Carbon (%) Plumb 1981 0.1 - -
Pesticides pg/kg

4,4'-DDE 3540C/3550B 8081 2.3. 9 15
4,4'-DDD 3540C/3550B 8081 3.3 2 43
4,4'-DDT 3540C/3550B 8081 6.7 3.9 6
Aldrin 3540C/3550B 8081 1.7
Gamma Chlordane 3540C/3550B 8081 2
/Alpha Chlordane 3540C/3550B 8081 2 - -
Dieldirin 3540C/3550B 8081 2.3 - -
"Heptachlor 3540C/3550B 8081 1.7
[[Gamma-BHC (Lindane) 3540C/3550B 8081 17
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